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THE SOUND-SURVEY METER 

A Simple, Pocket-Size Instrument for 
Noise-Level Measurements 
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•MANY SOUND ME ASUREMENTS ciu 

not require the aecuraey and vei*satility of 
a standard sound-level meter/ and many 
others are economically feasible only with 
a low-eost meter. For tlunse applications, 
tlie Type 1555-.\ Sound-Survey Meter, 
shown in Figure 1, has be<»n developed. It 
is similar in operating characteristics to the 
standard sound-level meter and is compa¬ 
rable in accuracy, stability, and frequency 
response to the commercially av^ailable 
.sound-level nudei's of only one year ago. At the same time it is smaller, • 
lighter in weight, easier to u.s<', an<l much lower in co.st than standard 
in.st rumeiits. 

'file Sound-Survey .Meter has a wide range of applications in nearl^^ 
all fields of .sound mi‘jusun‘- 
ment. For example, it can 
la* u.sed for determining 
the noise level from ma¬ 
chinery, for preliminary 
surveys of (*i»vironm(‘ntal 

*!•’. E. Clron*^, “Tv^K I.V»t-A .Sound' 

MptiT," Urnrrul hndio Exitrri' 
mtnirr. XXVI, 10. Miir<*h. I0.V2. 


Figure 1. View of Ihe Sound-Survey 
Meter, held in hand, with thumb in 
position to operote level control. 



/Ilia 

IN THIS ISSUE 

Vnge 

Coaxial Co.N.NKtrruit.'i 


FOR RG-58/F A.\i> 

Other CAHi.f:.s. 9 

.\ Note ox the Sinoi.e- 
Hxheo Pcsii- 
Amim.ifiek II 

Mi.h<ellany.12 


lET LABS, INC in the GenRad tradition 

534 Main Street, Westbury, NY 11590 tel: (516)334-5959 • 


www.ietlabs.com 
9-8438 • FAX: (516) 334-5988 





















GENERAL RADIO EXPERIMENTER 


2 


noiw* l<»v(*ls, fur simple acoustic incasure- 
iiicnts^ aial as a teaching' and lahonitory 
ai<l in education. 


Description 

'riH‘ phiilograph of Figure 1 shows 
that the instrument luis U^en desigiMMl 
particularly for ease of use. It is sha|)ed 
to lit t.he hand hut can al.so l>e .set on a 
table or mounted on a tripiaJ. The indi¬ 
cating meter is large for a hand-siz(‘ 
instrument, so that it can he easily read. 
The controls and the meter are all on the 
face of the instrument. Controls are 
.simple, a function switch at the left and 
a continuous level control at the right, 
l)olh arranged for easy, finger-tip opera- 
lion. Total weight with halteries is only 
I pound, 14 ounci^. 

Although the instrument is small 
enough to l)e carrie<l in the coat or 
trousers pocket, many us<‘rs will find it 
convenient to hav(» thi' carrying ca.se 
shown in Figure 2, which is available as 
an acces.sory. 

'fhe Sound-Survey Meter is shown 
partially disa.ssemhle<l in Figure 3. 'fhe 


Figure 2. Convenient carrying coie U mode of brown, 
blitter-proof, top-groin cowhide and has a thoulder 
strap. Space is provided for two spare flashlight cells 
and one spare plate battery. 



entire unit is mount<*<l in a simple, two- 
piece, aluminum case. The microphone 
cartridge is visihlt* at the tf)p, fastened 
to the case, 'fhe amplifier cha.s.sis is in 
the middle, showing the four sult-minia- 
ture tulles, ami this chassis is readily 
removed fnim tin* case for eiuse in serv¬ 
icing. The batteries are one .size-C 
Hashlight cell and one* 3()-volt hearing- 
aid H-battery. 


Circuit 

As shown by the simplified schematic 
ftf Figure -I, the in.stniment consists of 
a microphone, a calibratfM potentiom¬ 
eter, a four-stage amplifier with weight¬ 
ing networks, and an indicating m(*ter. 
.\ voltage proportional to the current, in 
the meter circuit is retiirneil to the grid 
of the second stage as negative fetMlback, 
which maintains the gain of the ampli¬ 
fier reasonably inde|>endent of normal 
changes in battery voltage and aging 
of tulles, 'fhis stabilization makes it 
)}racti(‘al in this simplified instriinuail to 
dispense with the usual front-panel gain 
mljustments. An internal adjustment is 
provideil, however, which can 1h* u.scmI if 
tula* replaceiiK'iits make it ne<*c‘.s.siiry. 

Components 

While low price was an important ob- 
jcM'tiv’e in the design of this in.strument, 
high-quality comiMinents have bmi use<l 
throughout. F<ir example, the capacitors 
are hermetically-s<'al(Ml units; low-noise, 
low-micro|ihonic tubes are u.schI in the 
first two stages; I la* meter is ruggeil, a<*- 
curate, and comparatively large; the 
switch us<*d is a high-ipiality miniatiirt* 
one; and the potentiometer is of a ty|H* 
well known for stability and long life. 

Level Control 

Tlie calibral(‘d potentiometer is a con¬ 
tinuous level control, which is an inno- 
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Viitiim ill rnnimerriiil iituisr inetei’s. It 
^ |K*niiils one, when ineiusiiriiig noise, to 
luijust the level eontrol so that the 
Ihietuating reiuliii)^ of t he meter balanees 
about the zen>Hieeibel mark on the 
meter. "I'lien the* level is K'ven tlireiMly 
by the .setting of the attenuating |)oten- 
tiometer, whieh eovers the most t>ften 
u.scsl range of from oO to KM) decibels.* 
An additional 3()-deeibel attenuation is 
also providtHl, and this with the — 10 to 
-fO deeilK*! range of the meter makes the 
total sound-pressurt^level range of the 
instniment from 40 to 130 <iecil)els.* 

'File continuous level control also |)er- 
mits the full ItMlecibel dynamic range 
of the meter to be utilized. For example, 
some noises have a fairly steady back¬ 
ground level with (K'casional bursts to 
higher levels. The level control can th(‘n 
be set m that the background level is at 
— 10 deciliels on t he meter, and bursts of 
noise up to 16 decibels higher can be 
observed directly on the meter. This 
fre<*dom of adjustment is not possible 
with the usual lO-dwiln*! step control. 

Meter Characteristics 

'I'he in'gative feedback from the imMer 
circuit to the second stage provides a 
high-impetlance source for the rectifier- 
ty|M* meter. The resultant meter current 
is very ch>sely profiortioiial to the aver- 
ag<* value of the riH'tilietl signal, over the* 
full calibratefJ nmgi* of the meter, with 
little dejiendence on tem|K*rature and 
individual rectifier characteristics. The 
scah* <listril>ution on the meter is cor¬ 
respondingly appreciably l>etter than 
that obtained when a low-iinpetlance 
.source is used for driving the rectifier. 

'Fhe metering system fails to meet the 
reiiuirements of the two-signal test* 
^ for r-m-8 reading by only decibel. .\n 

*ro O.UOtVJ 

Mm«<riniin Standard for Souofl-I.rvel XtKvi>, Z24 3 
(1944), Amrricati .StanilAna Aaonruilion. 
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investigation made during the dev(4op* 
ment of this ifistrument showed, how¬ 
ever, that this disLuepancy is not impor¬ 
tant for a simple Sound-Survey Meter. 
It was checked exjierimentally that for 
almost all sounds the tlilTerence in read¬ 
ing that could l)e asi'ribeil to the rcH*tifier 
characteristic compared to that in stand¬ 
ard sound-level meters was less than om? 
decibel. 

'Fhe meter meets the ballistic chara<*- 
leristic.s siiecifuNl for sound-level imdei's, 
which includes a limit of one decibel on 
the oversho«>t. The H|>eed of response is 
only slightly faster than aV'U meter, 
that those familiar with the behavior of 
that instniment will find this one very 
similar. 

Frequency Response 

lypical over-all frcxpnmcy n*spons4* 
curves of the instrument are shown in 
Figure 5. These curves show the relative 
meter reading as a function of fre(picncy 
for constant frcKi-field sound pressure 
prislucefl by a plane-wave source. 'Flie 
n‘S|K>nse curves include the diffraction 
effects of the instniment, but not those 
of the observer. HesulU are shown for 
two different angles of incidence and 
for the three diffen’iit w(*ighting net¬ 
works. Those who an* familiar with the 
usual microphone characteristics will 
realize that this over-all n*spons(* is 
remarkably gocsl. 

♦A .S. A., “Vnluinr MnMMiirrrnpiitf nf lOli'rtrU'ul 
niid l*n>grttfu Wrtvi*H," <*ltVA— 11U2. 

Figure 3. View of Sound*Survey Meter partially 
disassembled to show construction. 
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The weighting characteriHiics are in- 
teiuieci to approximate the relative re¬ 
sponse of the car to pure tones at three 
different levels: the A network corre¬ 
sponding approximately to a 40-<lecil>el 
level, the B network to a 70-dei’ibel level, 
and the C network to a 100-decibel level. 
In this Sound-Survey Meter the minor 
differences at high frequencies have been 
ignored, and the weighting networks 
affect only the low-frequency response. 

Maintaining uniform response at high 
frequencies for the different networks 
makes the instrument more suitable for 
preliminary surveys for determining pos¬ 
sible hearing damage. It also makes it 
possible to estimate better the nature of 
the frequency spectrum being measured. 
For example, if a marked reduction in 
reading occurs when switching from the 
C to the B and from the B to the A net¬ 
works, then most of the energy is con¬ 
centrated at low frequencies. The extent 
of the reduction sometimes permits one 
to estimate the approximate frequency 
at w^hich the energy is concentrated. In 
contrast, the usual weighting networks 
modify the high-frequency response as 
well, and this modification makes the 
estimate of the spectrum more uncer¬ 
tain. 

Comparative Measurements 

One important question that should 
l>e considered is: How does the noise- 
level reading as measured by the Sound- 
Survey Meter compare with that meas¬ 
ured on a sound-level meter? d'here are 
many factore that enter into the an.swer 


to this question. The most important 
are the frequency spectrum <jf the noise 
and the frequency response character¬ 
istic of the instruments being comparer!. 
When these two factors are known, a 
fairly good estimate of possible differ¬ 
ences can be made. This effect is impor¬ 
tant, not only when the Sound-Survey 
Meter is compared with a sound-level 
meter; it also is important when com¬ 
paring twn different ty|K?8 of sound-level 
meters that use flifferent microphones. 

For example, w hen the Type 759-P25 
Dynamic Microphone is u.sed with the 
Type 155I-A Sound-Ix'vel Meter to 
measure a 3()-cycle signal, the reading 
wdll be about 7 decibels lower than when 
the Rochelle-salt microphone furnishoil 
with the instrument is used. For this 
frequency and the C netw’ork, the Type 
1555-A Sound-Survey Meter reading 
would tend to be near that obtaine<l 
when the Type 759-PJ5 Dynamic Micro¬ 
phone is use^l on the Type 1551-A 
Sound-Level Meter. Differences of simi¬ 
lar magnitude can occur at the very high 
frequencies, while t he differences w'ill be 
appreciably less in the range from 100 
to 2,000 cycles. That such differences are 
normal can be verified by checking the 
tolerances allowed in the ASA Spet*ifi- 
cation on sound-level meters.* 

Because of the limitations impose<l by 
small size and low cost, more variation 
can be expecteil in the low-frequen<’y 
response for the different networks in 
this simplified instalment than occur in 
the Type 1551-A Sound-Level Meter. 

•See footnote 3. 


Rgure 4. Elementary Khematic circuit diagram. 
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On the wliole, however, the dilTerenec's 
l>etween readiiiK^ taken on the Sound- 
Survey Meter and a eommercial sound- 
level meter are not significantly gi*eater 
than t h(* ditTerences that can Ix' expecti*tl 
betw(‘en sound-level meters of dilTerent 
manufacture. 

Microphone 

The microphone in the Sound- 
Survey Meter is a Roi‘heIle-salt-crystal 
diaphragm ty|)e similar in characteristics 
to the one supplied as standard with the 
Tvi'K loot-A Sound-Level Meter. It 
operates into a high imp(Mjance. which 
limits the variation of sen.sitivity with 
temp(*rature to alxnit 0.03 dh per ilegree 
F. Like all HixLelle-salt devic(*s, it is 
limited to a maximum safe operating 
temperature of 4(»°C. or 115°F.; and the 
cry.stal is d(\stroyed if kept above 55°C. 
or 131'^F. Long exposure to extremes of 
humidity .should also be avoidcMl. 

Maintenance 

Rout ine maintenance checks are easily 
made. A battery check position is pro¬ 
vided on the function switch. The plate 
battery is a 30-volt hearing-aid B- 
battery, which lasts for about KM) hours 
at two hours |)er day, while the tilament 
battery operates for 20 hours at two 


hours per day. The filament battery is 
a sizi*-C flashlight cell available in many 
hx*al .stores. The marked dis<‘repiuicy in 
life of the two batteries servers to make 
le.ss vastly any oversight in failing to 
turn off the instrument. The inexptMi- 
sive, readily-obtained filament battery 
runs down fii-st and .saves the plate 
batteiy. 

When necessary, thi' over-all calibra¬ 
tion can lx* clxM-ked accurately with the 
Type 15’)2-.\ Sound-Level Calibrator* 
as sho\N*n in Figure 0. 

Applications 

The Sound-Survey Meter can be used 
in iminy measurements that have 
hitherto been made by the more expen¬ 
sive sound-level meter. For example, 
many noise surveys, appliance noise 
tests, and frequency response* tests can 
lx? made sati.d'aclorily with this new 
instrument. Some of thc»s<» tests, how¬ 
ever, must still Ik* made with an instru¬ 
ment like the Type lool-A Sound-Ijevel 
Meter. When the noisi^ mu.st be analyzed 
or recorded, when a wide-frequency 
range system is necessary, or when a 
prixluct-acceptance test retpiires the use 
of a standard sound-level meter, the 

•E. E:. Gitw, "An .Acoiifitin Calibrator for the Sound- 
Level Meter.*' Central Experimenter, XXIV, 7, 

Dercmber, lt>49. 


Figure 5. Typical frequency'respome curves. 
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Type 155l-A Sound-Level Meter is 
recommended. In addition, some noise 
levels are beyond the range of mciisure- 
ment of the Sound-Survey Meter. For 
example, (piiet electric clocks have a 
noise level well below *10 db, and the 
background level in a broadcast studio 
is usually in the range from 20 to .SO db 
on the A-weighting network. Hut tlu*se 
low levels are exceptional, iuul the u.sual 
noise levels to l>e measured are well 
within the operating range of the Type 
15.55-A Sound-Survey Meter. 

In addition to these generally accepted 
applications for a noise meter, the low 
coat of the Sound-Survey Meter makers 
it economically practical to use for many 
applications that were not so feasible 
before. Some of these will be disenjssed 
briefly, and, because of its importance, 
the application of this meter for pre¬ 
liminary noise surveys with regard to 
deafness risk will also be considered. 

Deafness-Risk Surveys 

Much work is being done at present 
by industrial h^^gienists, otologists, psy¬ 
chologists, physicists, engineers, and 
others on the problem of hearing loss 
from long-period exposure to e.xcessive 


noise.^ This work will lead to essential 
information for judging when ear pro- » 
tcction is necessar>\ Some preliminary 
conclusions have been reached, but, be¬ 
cause the problem is very complicated 
and adequate data are not available, the 
present conclusions are tentative and 
will be modifi(Hl wlum a better under¬ 
standing of the problem develops. Some 
of the factors that make the problem 
difficult are (1) the large differences be¬ 
tween individuals in their susceptibility 
to damage by noise; (2) the normal loss 
in hearing with age; (3) the effects of 
some diseases on hearing; (4) the much 
higher level of noise that can be toler¬ 
ated without permanent damage for 
short exposures than for repeated long¬ 
time exposures; and (5) the higher levels 
that can be tolerated when the noise is 
dominate<l by low-frequency compo¬ 
nents rather than components in the 
higher audio-frequency range. 

^Karl D. Kryti'r, “The Effect* of Nuiae on Mao." Mono* 
Rraph Supplement 1. September. 1950, American Speech 
ana Hearing Association. 

Ixjo L Beranek, “Noum? Control in Office and Factory 
Space*," Transactions Rullctin 18, 1050, Industrial Hy¬ 
giene Foundation, pp. 25-33. 

Proceedings of the .Second Annual National Noise Abate¬ 
ment .Symposium, October 5, 1951, Technology Center, 
Chicago 16, Illinois. 

Proceedings of the Course on the Acoustical Spectrum, 
February 5-8, 19.52, School of Public Health. University 
of Michigan, Ann Arbor, Michigan. 


(toff) Figure 6. Sound-Survey Meter with Sound-level Colibrotor in position for over-all calibration check. 
(Right) Rgure 7. Sound-Survey Meter being used to measure noise level produced by pneumatic rock drills. 
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Ik^ause of the importance of the 
problem, however, even the tentative 
conclusions av^ailabh^ now are of value; 
and the Sound-Survey Meter is most 
helpful for preliminary surveys to deter¬ 
mine if operating personnel iuhhJ to wear 
ear defenders or if effort to reiliice the 
noise level is justificMl. If the levels are 
sufficiently low, a check by the Sound- 
Survey Meter could be all that is neetled. 
Otherwise, it i*an show whether or not 
detailed investigation using the Type 
1551-A Sound-l^wel Meter and the 
Type 1550-A ()ctavc‘-Hand Noise An¬ 
alyzer is necessiiry. 

Sound Reproduction 

The audio engineer should find the 
Sound-Survey Meter very useful for cus¬ 
tom audio installations. Typical uses 
here are the following: adjusting the 
relative levels of the different speakers 
in a two or three-way speaker system; 
checking the dynamic range; setting the 
initial reference level for a compensiited 
volume control; checking and luljusting 
low-frequency response to avoid b(M)in- 
iness. 

Speech Classes 

The deaf pereon is obviously unable 
to judge the relative loudness of his own 
spec'ch and that of others. A visible indi¬ 
cation of level, such as that providcnJ by 
the Sound-Survey Meter, can be a us<»fiil 
aid to the instructor of the haridicappe<l 
in showing the student how to adjust 
this level. Training in adjusting the level 
of speaking is also needed when a hear¬ 
ing aid is first used, because this aid up¬ 
sets the apparent balance of level lie- 
twf»en the user’s voice and the back¬ 
ground noise or other voices. 

Kven a person with normal h(*ariiig 
cannot correctly compare on a subjective 
basis his own voice level with that of 
others, because of the? inherent difference* 


between listening to himself and listen¬ 
ing to others. The instructor in spt'ech 
anil drama classes may find the Sound- 
Survey Meter useful here for demon¬ 
strating to the student on an objectiv^e 
basis how his level compares with other 
voices, luul it might be used as an aid to 
develop tin? ability of the student to 
project his voiite to cover a reasonable 
audience without speech reinfor(‘ement. 

After experience has been olitained 
with the instrument, it can be usihI as 
a guide at rehearsals. It can help in de¬ 
termining whether or not a given per¬ 
former neeils a close microphone pii’kup, 
or it may be useful in demonstrating to 
the performer and the director that such 
a pickup is necessary. 

Physics Laboratories 

While many college physics labora¬ 
tories have sound-level meters, large 
numbers of high-school physics labora¬ 
tories and even some of the smaller col¬ 
leges have not been able to afford one. 
Now these can consider this new, low- 
cost meter. It can n»place or supplement 


Rgure 8. Meoturing the level of repro<lMced »ound 
in a theatre. 
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<if I he 1 ‘la.ssiml powder or flaine 
experiments. I''or exjimt)l(\ Htandinj? 
waves in r(M>ms, the etTwis of hatHes or 
ol»striietions. the allenuation of iloors 
and pail it ions, the eoinparalive inten¬ 
sity of various noise sourei’s as well ius 
other phenonuMia ean he demonstrated. 

\Vh(‘n schools have a si'rious noisi* 
problem, this instrument ean help in 
tleterminiiiK how to eoriTM*t it. Simple* 
sound surveys will indicate quickly 
which clas,srooms are t oo noisy and likely 
to affect the elliciency of the teachers. 
I’Aperience has indicated that when the 
noise level cxccmmIs 45 dh on the A- 
wei^htin^ network, the students are 
likely to have difficulty in undei'standinp; 
the teacher. 

Architects 

The architect can use the Sound-Sur¬ 
vey Meter in the study of site,s for office 


buildings, honu's, and faetoritrs. The 
buihler oft(*n eonsidei’s noi.se in his selec¬ 
tion of a proper place to put a building, 
in the .same way that he considers other 
environmi’ntal factors such as prevail¬ 
ing winds, .smoke, and schools. 

Field Engineers 

The instrument is s<i convenient to 
carr>' that sal(*s (*ngineei-s of some pnwl- 
iH'Is should find it a u.seful ac<‘(*ssory un 
their Held trips. For examph*, the appli¬ 
cations engineer for acoustical materials 
can determim* witli this instrument much 
about the nature of any noise problem, 
lie can determine the levels involved, 
and, by using tin* weighting network.s, 
he can also learn .something about the 
spei'trum, wliich is often a crucial factor 
in the profilem. 

- .Vhxoli) Fktehson 


SPECIFICATIONS 


Rangt: From -tUdit to IHImIIi atM)Vo t ho >t.>4iidHrcl 
Houiui-prp.'vuro refer(‘Mco Icvol of U.f)t)U2 ^har. 
Frequency Characteristic: Throe (lifforolit fre<|llf*iu*v 
oharaotori.slirtH ran tw' solp<*t4Ml l»y the main 
control .•iwiloh. (Soo Figure 5.) In the ami 
C -f3<klh woighting |)o.sitii»ns xuhstsuituUIy 
equal rospoiiju* to all fn*i|uem*io?< l>otwrH>n 41) and 
Stinti ops in obtaim^l. Thi.** ohararloriNtii* Is 
onlinarily nscsl for :ill lev’ols ;ihovp H/j dh. 

'I'ho /i-woighting iMisition in used for loveb 
hotwooii 55 tind S5 dh. Its ros|xnisc follows the 
70 dh pontour I'stahlishod as tin* standard of 
WfMghtingforKounddpvel meters. Tho.4-weight¬ 
ing |Mi'<itiou i.s usually uscsl for levels lietween 
40 juid 55 dh. h,s rcsiKUi.^e follows appnixi- 
matcly the 40-4lh rontoiir c'stahli.shcd for sound- 
lovel meter weighting. In addition to providing 
means for rnnKing the usual weighted levcd 
me.'isurement, thes«* rharacterislirs (lermit one 
to estintate, hy eoinpamtis’e meJisuremeJit.s with 
different weighting ehararleri.sti«rs. the relative 
iin|>ort:uiee of lf>w-fre*pienry eomiMUients in 
the Huiml being ineaNiircMl. 

Microphone: The crystal diaphragm-type mienn 
phone cartridg<* is mounted at thi« top of the 
in.'itniment. 'remperalure eoeUieienl of .sen.si- 
tivity ).-• .‘dM)ut 0.03 dh |ht degree F. 

Meter and Attenuator I'or leVeb IroJow 1(N)dh the 
imiM* level i.s given by the sum of the readings 
of the melor and attenuator. 


For level.** alwive ItKI ^Ih the main <*ontrol 
switeh is set to “r-f,30dh.^' Then the noise 
level is given by the sum of the reiufings of the 
att(>imator ami the meter ftliis 30 dh. 

The laillistic chararterisiit's of the reetifier- 
ty|>e meter simulate !h<»se of the hiiimin ear and 
agriH* with tho?.c for stmidard .sound-level 
meters. 

Stability: The ainplirier and level indicator are 
Ktahiiize<l hy feisihaek. The change in gain with 
hatterj* voIt:iges is thereby re<luced to nKnlerate 
vjdiies. 

The behavior of the instrument is not notire- 
ahly affectesf l»y teniiterature and humidity 
over the ranges of room mnditions nornnUIy 
eiieountereih 'Phe maximum safe operating 
temperature is 115® F. Temperatures above 
130® F. will perimuienMy <lannige the Roehelle- 
salt crysttd in the miemphone cartridge. 

Accuracy: The gain of the amplifier is set ini¬ 
tially so that tile sensitivity oi the iii.stnmient 
is correet at lOtM) cps within d:l dh. The B and 
r frequency eharacteri.stics .‘ire e.s.sentially 
within the tolerances allowe«I hy the .\meriejm 
Standards A.ssoriat ion .specification on Souml- 
I/(*vel Meters. The A frequency characteristic 
is similar to that recpiired by tbe .\S.\ sfKsifi* 
cation, hut it provides only the low-frequency 
roll-^jff lielow IIMMI cfis. 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800) 899-8438 • FAX: (516) 334-5988 




9 


APRIL, 1952 


When the B- and €• weighting networks are 
used, the reading of this meter for most types 
of sounds does not differ from that of a meter 
meeting the ideal characteristics given in the 
ASA specification on sound-level meters by 
more ttian the standard ASA tolerances in¬ 
creased by 1 dh. 

One 1 H-volt sise-C flashlight batterv 
(Rveready 935 or equiviUent) and one SO-voft 


hearing-aid battery (Eveready 4I3R or equiva¬ 
lent) are supplied. 

Tub«t: TwoCK512AX and twoCK533AX tubes 
are supplied. 

Casa: Aluminum, finished in organic black, with 
standard ^-20 tripod socket. Aluminum panel 
is finished in black crackle lacquer. 

Dimantient: 6 X 3^ X 2^ inch^ over-all. 
NaiWaight: 1 pound, 14 ounces, with batteries. 


Type 


Code Word 

Price 

1555-A 

1551-Pl 

Sound-Survey Meter*... 

1 Carrying Coie. 


$125.00 

10.00 


*I.lcciued under pntenu of the American Telephone nnrl Telegraph Co. 


CREDITS — The development of the 
Sound-Survey Meter was carried out 
under the direction of Dr. Arnold P. O. 
Peterson. Credit is also due to Henry C. 
Littlejohn for the mechanical design, to 


Robert J. Ruplenas for his assistance in 
the electrical development, and to Dr. 
Leo L. Beranek, Dr. Donald B. Sinclair, 
and Ervin E. Gross for their many hel|)- 
ful suggestions. 


COAXIAL CONNECTORS FOR RG-SS U 
AND OTHER CABLES 


We have recently had several requests 
for a Type 874 Connector for use with 
RG-58/lJ and other cables of small di¬ 
ameter. Accordingly, we are making 
available the Type 874-Co8 Cable Con¬ 


nector and the Type 87‘t-P58 Panel 
Connector for this purpose. A complete 
list of Type 874 Cable and Panel Con¬ 
nectors, with the coaxial cables for which 
they are suitable, is given on page 10. 


((•fl) Cable Connector; (right) Panel Connector. 



Type Code Word Price 


e74-C 

Coble Connector. 

COAXCABLER 

$2.00 

074-P 

Panel Connector. 

COAXPEOOER 

2.50 

874.C8 

Coble Connector. 

COAXCORDER 

2.00 

874-P8 

Panel Connector... 

COAXPUTTER 

2.50 

874.C58 

Coble Connector... 

COAXCALLER 

2.00 

874-P58 

Panel Connector. 

COAXPANNER 

2.50 
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874-A2 

C.\BLE 

50 

.305 

DOUBLE 

SHIELD 

TI.NNED 

COPPER 

.244 

41/30T 

32 

3500 

2.6 

1 

5.1 

10.5 

20.5 

^ 874-C 

874-P 

RG—8/U 

1 

52 

.405 

1 COPPER 

.285 

7/21 

29.5 

1 

4000 

1 

, 2.1 

[ 

4.2 

9.0 

I 

1 18 

874-C8 

874-P8 

RG-29/U 

53.5 

.184 

; TINNED 

1 COPPER 

.116 

20 

28.5 

1900 

4.2 

7.9 

16 

1 

32 

874-C58 

874-P58 

RG-55/U 

53.5 

.200 

DOUBLE 

SHIELD 

TINNED 

COPPER 

.116 

20 

28.5 

1900 

4.2 

7.9 

16 

32 

i 

874-C58 

874-P58 

RG-58/U 

53.5 

.195 

TINNED 

COPPER 

.116 

20 

28.5 

1900 

4.2 

7.9 

16 

32 

874-C58 

874-P58 

RG—58 A, U 

50 

.195 

TINNED 

COPPER 

.116 

19 .0068 

29 

1900 

5.3 

9.6 

22 

45 

S74-C58 

874-P58 
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A NOTE ON THE 

SINGLE-ENDED PUSH-PULL AMPLIFIER 


Much interest has been sliown in the 
article on Ihe push-pull amplifier circuit 
in Ihe ()<‘tober, 1951, issue of the Expert- 
mcntcr. Some of our correspondents have 
cited earlier work in which series-con¬ 
nected output tubers have been used. 
Since others may also be interested, we 
reproduce here their combined refer¬ 
ence's, all of which are II. S. Patents. 

Holden. 1,999,327 

Gubin. 2,235,077 

Smith. 2,247,310 

Artzt.2,310,342 

White. 2,358,428 

Etter. 2,423,931 

Rockw(‘ll. 2,440,025 

Stodola. 2,488,507 

Stachura. 2,501,425 

A study of these |)atents app(‘ai*s to 
show that none of them have anticipated 
the basic circuit of Figure I of the 
October, 1951, Experiinenitr^ which is 
reproduced here. The essential element 
of this circuit is the symmetrical drive 
of Ihe series output tubes without the 
use of a transformer. Each output tube 
i.s driven with a voltage from cathode to 
grid so that the two tubes operate in the 
same fashion. The usual attempts at 
driving these series tubes without a 
transformer result in one b(*ing driven 
iis a cathode follower, while the otlier i.s 
driven as a straight amplifier or in the 
drive of one tube by some portion of the 
output voltage. With either of the.se sys¬ 
tems the true push-pull .symmetry of 
Figure 1 is lost. 

Anot her |)oint raise<l by sex eral of our 
correspondents concerns the heater-l.o- 
cathode voltage of the upper output 
tube. When Ihe series circuit is used, 
I his voltage is usually so high t hat a 
separate heater winding must be used 


for the upper output tube. This winding 
should t hen be connecttMl to a d-c poten¬ 
tial corresponding to the average poten¬ 
tial of the upper cathode. Sometimes, lav 
cause of the high a-c voltages developed, 
this separate winding must be connected 
directly to the catho<le ratlua* than to a 
derived d-c potent ial. Then it is desirable 
to u.se a .shielded, twi.sted pair for Ihe 
connection from the transformer to the 
heater. When tubes like the Type ()AS7 
Twin Trio<Ie are used in the output, 
however, this .separate heater winding is 
not usually nece.ssary. 

41ie connection of one side of a sepa¬ 
rate heater winding to the cathode adds 
a capacitance across Ihe output load. 
The eiTect of this capacitance is usually 
in.signiticant. For example, it can u.sually 
be k('pt to leas than 200 /ugf; and then 
for two Type OlJi PentcMles tis output 
tubes Ihe fr(K|uency at which the reac¬ 
tive current is equal to the load current 
is .500 kc. This figure applies for a 10.50- 
ohm load and, if lower-impcHlance tubes 

Figure 1. The basic single-ended push-pull amplifier 
circuit, showing the series-connected output tubes 
supplying a common load and driven by a cathode- 
follower phase inverter. 
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:irp used or if more care is exercised in 
reducing the stray capacitance, the effect 
is oven less important. 

'I'hose who want additional informa¬ 
tion on the amplifier sliould find the 
paj>er on Singli'-Ended Push-Pull 


Audio Amplifier** in the January, 1932, 
issue of the Proceedings of the Institute 
of Iladio Engineers helpful. Reprints of 
this paper are available on request from 
the Editor of the (icneral Radio Expert- 
menter. 


MISCELLANY 


ELECTED — Kipling Adams, Manager 
of our Chicago office, has been named 
Chairman of the Board of the 1952 
Xational Electronics Conference. Mr. 
Adams is also Secretary of Region 
Eive of the Institute of Radio Engi¬ 
neers. 

William M. Hide, of our Chicago 
office, has been elected Secretary of the 
(’hicago Audio and Acoustic Group. 

RECENT VISITORS: Mr. E. Garth- 
waite. Chief Engineer, Marconi Instru¬ 
ments Co., St. Albans, Herts., England; 
Mr. Jurg Keller, Manager, Seyffer and 
('O., our representatives for Switzerland; 
Prof. .Vndrea Pinciroli, National Elec¬ 
trotechnical Institute, Turin, Italy; Mr. 
(iiiiseppe Fidei^aro, Physicist, Instituto 
di Fisica, Universilaria Rowe, Italy; 
Prof. E. W. Kimbark, Instituto Tech- 


nol6gico de Aerondutica, Sao Paulo, 
Brazil; and Dr. Hideo Seki, Radio Regu¬ 
latory Administrative Office, Tokyo, 
Japan. 

PUBLICATIONS AVAILABLE 

The series of articles entitled **The 
Versatile Voltage Divider,’* which ap¬ 
peared in the Experimenter in 1930, is 
now available in reprint form with some 
new material. These articles discuss the 
design, characteristics, and applications 
of variable three-terminal resistors, com¬ 
monly called “potentiometers.” 

Reprints are also available of “Ap¬ 
paratus for Noise Measurement'* by 
l^eo L. Beranek. This paper descrilxjs a 
.sound-measuring system and discusses 
the various component.s. 

We shall I>e glad to send you a copy 
of either paper on request. 


^W^IIE (General Radio EXI*ERIMKISTEH is mailed wilhimi charge each 
* month to engineers, scientists, technicians, and tfthers interestt*d 
in cotnmnnicatitm-Jrefiuency’ measurement and control problems. 
H hen setiiiing requests for subscriptions and atldress-change notices, 
please supply the ftdloicing information: name, comjHtny address, tyfpe 
of business company is engaged in, and title or position of imlividual. 


GENERAL RADIO COMPANY 

275 MASSACHUSETTS AVENUE 

CAMBRIDGE 39 MASSACHUSETTS 

TELEPHONE: TR owbridge 6-4400 

BRANCH ENGINEERING OFFICES 

NEW YORK 6. NEW YORK LOS ANGELES 31. CALIFORNIA CHICAGO 5, ILLINOIS 

10 WEST STREET 1000 NORTH SEWARO STREET 920 SOUTH MICHIGAN AVENUE 

TEL.-WOrtk 2-SI37 TEL.-HOllfweed 11201 TEL.-WAbiili 2-3120 
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